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Abstract
The article is devoted to the study of creativity in primary school children. It represents the results of a 3-year longitudinal 
study (2013-2016) conducted on the basis of the Municipal Budgetary Institution for Supplementary Education “Children's 
Art School No. 7” and Municipal Budgetary General Education Institution, Secondary School No. 49 in the city of Chita. The 
article presents the results obtained with the use of the Torrance Test of Creative Thinking battery and the Creativity 
Assessment Packet by E.E. Tunik. It also discusses the differences in the degree of creativity manifestation within the integral 
individuality feature structure. The results obtained indicate that there is a link between educational environment conditions
and primary school children’s creativity indexes. It is proved that learning Chinese contributes to the development of 
creativity in primary school children.
© 2016 The Authors. Published by Elsevier Ltd.
Peer-review under responsibility of the organizing committee of ECCE 2016.
Keywords: creativity; primary schoolchildren; Chinese; integral individuality
1. Introduction
Multi-path cultural assimilation brings forth new factors that determine the creativity of a person and that of 
society. Western civilization is recognized as the leader in global creativity. However, the creative thrust by 
people from South-Eastern Asia in the 21st century is also noteworthy. Society needs creativity insofar as the 
need for a competitive nation is understood. The research analysis allows singling out the following motivational 
and personal characteristics of children and teenagers that ensure the implementation of creativity: increased 
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interest in everything new, belief in his/her calling and confidence in his/her own efficiency, a high degree of 
self-sufficiency, persistence in reaching goals, an ability to concentrate, pro-activeness, spontaneity, self-
acceptance, problem sensitivity, intellectual and behavioral flexibility [1, 2, 3]. The ability to develop skills for 
creative efficiency is conditional upon environmental factors, including the style of relationships within the 
family, communication features at school, key subject development level, and the creation of an enriched 
environment [4, 5].
It is worthy of note that the topicality of this study of giftedness within the context of a wide range of matters 
on the peculiarity of primary school children’s creativity development is explained by the fact that intellect 
undergoes significant changes from 2 to 12 years [6,7]. Qualitative changes in the structure of intellect are 
accompanied by discontinuous changes of creativity [8]. Cross-cultural studies by E.P. Torrance show that it is 
culture that determines the type of creativity and peculiarities of its development [9]. Discontinuity in the 
development of this phenomenon is due to new requirements and stressful situations. There is no escaping the
fact that the development of creativity in primary school children takes place in a state of uncertainty, 
transformation of values, and changes in social expectations of life prospects. The heuristic impact that language 
has upon an individual by establishing the direction of his train of thought provides for the flexibility of the 
individual’s adaptation to the changing cultural and social environment [10]. Learning Chinese at an early school 
age leads to the creation of a new strategy of information processing when mastering its ideographic writing. A 
nonlinear type of the development of creativity can be mitigated by introducing new ways of world perception 
and transfer of your own ideas. 
There are quite a few schools and concepts in the history of creativity development theories. The main vector 
of research is associated with the psychometric approach to the study of creativity. For instance, J. Guilford [11] 
perceives creativity as an ability to think divergently. Here are the most well-known classifications that include 
different approaches to studying creativity: J. Plucker and J. Renzulli [12] (psychometric, biographic, 
experimental, biometric, historiometric); R. Mayer [13] (psychometric, biological, biographic, experimental, 
contextual, computer); R. Sternberg and T. Lubart [14] (psychometric, psychoanalytic, mystical, cognitive, 
pragmatic, systemic, social and personal); S.R. Yagolkovsky [15] (psychophysiologic, cognitive, personal, 
psychoeconomic, systemic). It follows therefore that the width of the construct in question requires further 
understanding. Despite their differences, the existing theories of creativity have common features. Creativity is 
considered as a multidimensional and multilevel phenomenon that develops within an individual and collective 
subject in a dynamic and non-linear way and under the influence of factors and mechanisms of the social and 
cultural environment. This phenomenon is underpinned by the specificity of brain neuron interactions that allows 
finding non-standard, original and essentially new decisions that enable an individual to change the world and 
oneself. 
When researching the interaction between social environment factors and the development of creative 
abilities, T.N. Tikhomirova [16] distinguishes two social environment aspects: interpersonal and domain-
information interactions. A comparative analysis of the models describing the influence of the domain-
information aspect on the development of creative abilities (creativity) has shown an inadequate rationale and
efficiency of developmental models that use information enrichment and training. It is obvious that unrestricted 
behavior, the presence of samples of creative behavior in microhabitat as well as domain-information enrichment 
[17], contradictions in the domain situation [18] impact the equilibrium of cognitive structures and creative 
achievements in life.
The model of identification and development of talent in training-TIDE - [19], recognizes self-knowledge and 
self-understanding, adequate self-estimation of the profile and the level of abilities as a starting point in the 
development of creative abilities. The results of research into the level and dynamics of creative abilities show 
the interrelation between some activities and children’s creativity. At the same time, there are opposing results 
which show the negative impact of increased ecological activities on the development of creativity. It is deemed 
necessary to understand the interrelation between the enrichment of the educational environment and the 
individual distinctions in demonstrating creativity in primary school children. Cognitive enrichment promotes 
children’s intellectual acceleration by preparing proper educational materials, selecting the right training methods 
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and stimulating their behavior [20]. In domestic psychology, enrichment or amplification means a maximum use 
of abilities at every age which calls for the availability of varied audiovisual information, virtual games and 
training programs, the complexity of an individual’s space, a wide range of social contacts [21, 22].
The object of our research was to study the influence of an enriched educational environment in the form of 
learning the Chinese language on development of primary school aged children’s creativity in the conditions of 
additional education.
2. Methods 
135 people took part in the empirical research including 105 children (3 groups of 35 persons each) aged 9-11
years from Children's Art School No.7 in Chita and 30 teachers including 15 teachers from Children's Art School 
No.7 and 15 teachers from Secondary School No. 49 in Chita with a profound curriculum in English. The 
experimental group included 35 pupils who had been studying Chinese in a foreign languages studio for 1-3
years. The control group included 70 school children, students of the Department of Drama Art (35) and the 
Choreography Department (35) who had not been exposed to the Chinese language before.
The analysis of literature devoted to the issue of creativity in primary school children resulted in the proper 
selection of diagnostic instruments. The experimental research was based on a brief version of P. Torrance’s 
graphic (figured) battery of the Test of Creative Thinking «Complete the drawing». This test presents a second 
subtest of the figured battery of tests of creative (divergent) thinking. According to the objective of the research, 
we used a test of personal creative characteristics (E.E. Tunik). The diagnostic procedures took place in the first 
half of the day in a room designed for group studies. The first stage included primary diagnostics of school 
children’s creativity in the experimental and control groups. The second stage included experimental influence: a 
lesson of Chinese was planned to us innovative educational technologies: business and role games, virtual games 
and training programs, multimedia lessons, problem situations. The third stage was a repeated diagnostics of the 
creativity development level.
Method of data processing 
To process the tabular data obtained we used the Microsoft Excel 1 XP Package of Applied Computer 
Programs and the SPSS for Windows 21.0 Package for the statistical analysis results.
3. Results and discussion.
Development of creativity in primary school pupils through the Chinese language is of special interest when 
teachers demonstrate high standards of creative behavior. A comparative analysis of the average creativity index 
values in the teacher samples from Art School #7 and English Language School # 49 using the Student t-test 
(Table 1) shows that teachers from School #7 and School # 49 have a rather high creativity index. However, the 
latter demonstrated a higher index of idea elaboration. At the same time, the former showed a higher index of 
creativity in flexibility, originality and imaginative memory. 
Table 1. Index of creativity for teachers from School # 7 and School #49, according to the Student t-test 
results.
Group 1 was composed of teachers from the Children's Art School; Group 2 consisted of teachers from 
Secondary School No. 49 with a profound curriculum in English. The first value in columns t and p is a 
comparison of Groups 1 and 2; p - a significance value of distinctions (estimation according to the t-test). In 
comparison with the teachers from Secondary School No. 49 specialized in English, the teachers from the 
Index 
Average value
t ɪGroup
1 2
Thinking Fluency 33.63 34.52 1.43 .000
Thinking Flexibility 23.87 20.67 3.43 .003
Originality thinking 51.23 43.59 3.46 .004
Idea elaboration 168.47 161.71 2.18 .030
Imaginative memory 15.87 14.11 2.28 .021
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Children's Art School demonstrated a higher degree of elaboration of ideas, figurative memory, originality of 
thinking which, according to Torrance, evidences the presence of a particular type of efficiency in creative 
thinking. There were no statistically significant differences regarding the fluency index. Use of modern 
technologies in education is believed to have surely prompted a rather high level of readiness to use individual 
creative abilities as well as an ability to create intelligent ideas and to formulate unique answers and to 
demonstrate flexible thinking. The young teachers with the working experience of less than ten years 
demonstrated well pronounced open-mindedness to new ideas and a rather high ability of original thinking. 
Table 2. Index of creativity in the primary school children 
Group Thinking Fluency Thinking 
Flexibility
Original thinking Idea elaboration Total score
Ɇɯ
(Aver.)
Standard
deviation
Ɇɯ
(Aver..)
Standard 
deviation
Ɇɯ
(Aver.)
Standard 
deviation
Ɇɯ (Aver.) Standard 
deviation
Ɇɯ
(Aver.)
Standar
d
deviatio
n
Foreign 9.63 1.003 7.94 1.413 10.4 3.098 31.92 14.646 59.89 15.925
languages
studio
(Chinese)
Dramatic Art 10 0.270 8.086 1.239 9.69 3.020 24.43 8.533 52.49 8.685
Department 
Choreography 9.9 0.351 7.7 0.870 9.6 2.280 26.85 8.642 52.9 8.763
Department 
The results of the research show that there is a relationship between the conditions of the educational 
environment and the index of creativity development in primary school children. Table 2 contains a comparative 
analysis of the average indexes of creativity by each criterion. It is necessary to note that those school children 
who learn Chinese in the studio of foreign languages demonstrate a higher level of originality, elaboration as well 
as the total score. On average, the school children attending drama and choreography classes have a higher score 
in the criterion of fluency: they presented more complete figures for a certain period of time, however, their 
works were less original and developed as the children paid more attention to the speed when performing the task 
instead of its originality and detailed elaboration. We also can conclude that the school children belonging to the 
"Choreography" group produced fewer categories of answers as the index of flexible thinking which estimates 
their ability to propose various ideas is lower than that in the experimental group.
The Chinese language works as a factor of creativity development dynamics. At its early stage of 
development, the written Chinese language consisted of hieroglyphs representing partially images, partially 
symbols - ideograms. Nowadays many written signs still preserve their initial ideographic appearance quite 
distinctly e.g. the original shape of the new moon became the symbol for the hieroglyph ᴸ yuè – “month, the 
moon”; ≤ VKXӿ– «water» and ᐍ FKXƗQ– «feed» rushing depicts the flow of water; you can see flames in the 
hieroglyph ⚛ KXԁ– “fire”; and grapheme ኡ VKƗQ– “Mountain” presents peaked mountains tops [23], etc. One 
can assert that the right brain spatial and image thinking areas take active part in the reading and writing of the 
Chinese text as a hieroglyph only transfers the sense as a whole image, and each of its elements separately 
possesses its own semantics. Harmonious education calls for the complementary activity of both hemispheres of 
the brain. The success of adaptive reactions in the course of training is provided by primary work of the right or 
left hemisphere at different stages of integral and mental activity. “The left brain” formal logic components of 
thinking organize any sign material in such a way that a strictly ordered and unequivocally understood context is 
created. The strategy of the “right brain” thinking component is to form a polysemantic context that makes it a 
major participant in the creative process [24, 25, 26].
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Oral language also has specifics of its own. The phonetic structure of the Chinese language is limited – there 
are about 420 sound combinations (syllables), and in different dialects this number may represent 900 sound 
combinations. Such insignificant number of syllables is not enough to designate every object and phenomenon
existing in the world, which requires a sound designation. This variety of sounds is attained by toning –
pronunciation of a syllable using different musical tones or pitches. We deal with specific modulation of speech,
i.e. with changes in the pitch of the voice for each syllable. Generally, there are four etymological tones in the 
Chinese language that have historically conditioned, originally inherent in the syllable. Intonations and melody of 
the speech are distinguished by the right hemisphere of the brain. First of all, the human brain processes a 
musical component in its right hemisphere, i.e. intonation of words and only after that the left brain hemisphere 
comprehends the information. In such way, we can say that an individual who has been accustomed to 
intonational semantics in speech since childhood has substantially developed his musical abilities. Chinese is 
very melodious, while studying this language; a person gets accustomed to distinguishing a greater number of 
sound frequencies which in its turn develops his/her musical abilities and the ear.
The need to associate a hieroglyph with its meaning and separately with its sound form, in turn, doubles the 
efforts used by the human brain in the course of reading that influences creative abilities. So we may assert that 
learning the Chinese language opens considerable opportunities for developing creativity. Remembering 
hieroglyphs will affect visual memory and imagination development, listening to the melodious tone of the 
language influences a child’s musical abilities. Bi-hemispheric activity may be of crucial importance for the 
development of creativity in pupils. Development of their creative potential and creativity is an important issue of 
the modern educational process and the subject of creativity development by means of the Chinese language is a 
rather topical direction for further and more detailed research. Besides, primary school children study in pursuit
of their own interests and will have a good opportunity to watch the model of their teacher’s creative behavior in 
the conditions of supplementary education. 
Table 3. Differences in the creativity factors indexes 
Creativity 
factors
Foreign languages studio
(Chinese)
Dramatic art 
department
Choreography department
Ɇɯ$YHU Standard 
deviation
Ɇɯ$YHU Standard 
deviation
Ɇɯ$YHU      Standard
                 deviation   
Inquisitiveness 18.7 4.3 17.3 3.7 16.3            3.9
Imagination 18.5 4.9 15.8 4.3 15.2            4.6
Complexity 18.3 5.2 17.1 4.5 15.1            3.8
Tendency to risk 16.8 1.6 17.0 1.2 17.1            -
Total score 72.3 67.2 63.7
The diagnostics results of the average personal creativity indexes in the language studio students based on the 4 
factors questionnaire (E.E. Tunik., 2002) for such factors as “Imagination”, “Complexity”, “Total score”, except 
“Tendency to risk”, show that they are substantially different from the data obtained for the primary school 
students of drama and choreography (the difference is statistically significant, t – Student’s t-test) (table 3). No 
significant differences in “Tendency to risk” were revealed. The results of the correlation research given in Table 
4 evidence the impact of the Chinese language on the creativity indexes. 
Table 4. Influence of educational parameters on the creativity indexes (r-correlation coefficients Spearman, p 
<0,05; * p> 0,05; number of degrees of freedom (f) is 33; Spearman critical criterion for the given number of 
degrees of freedom is 0.335.)
Group Thinking Flexibility Original thinking Idea elaboration
Foreign languages studio (Chinese) 0.41 0.42 0.62 
Dramatic art department 0.48 0.34 0.51 
Choreography Art department 0.39 N/A 0.31*
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4. Conclusion.
The results which were obtained in the course of the research evidence the statistically significant dependence 
of elaboration and originality on the studies in the foreign languages studio (the Chinese language). Learning 
Chinese may have an effect on the ability to advance ideas different from the well-known and the routine as well 
as the ability to construct and invent. Dramatic art influences the flexibility of children’s thinking, their ability to 
suggest different ideas and strategies. 
The data obtained regarding the creativity indexes allows for the following conclusions.
1. Rather high creativity indexes demonstrate a developed ability to create a considerable number of meaningful 
ideas, flexibility of thinking, ability to give unique answers, high receptivity to new ideas, a higher level of 
pronounced creative abilities in modern teachers and junior school children reflect a global tendency to further 
interest in innovation as intelligence and creativity defines the nation’s competitiveness and the country’s 
economic achievements. 
2. The research into the impact of the educational environment on development of creativity has shown that of 
great interest is   the developing function of a supplementary educational institution, particularly, in teaching
Chinese to primary schoolchildren.
3. The results of the study show that learning Chinese influences intonational differentiation of semantics in 
speech, formation of a polysemantic context that promotes development of creativity among primary school 
pupils while choreography and drama fail to have a considerable impact on the development of creativity in this 
group of children.
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